Summary One hundred and thirty-seven lung cancer patients (123 non-small-cell lung cancers (NSCLC), 10 small-cell lung cancers (SCLC) and four carcinoid tumours) who underwent surgery in an attempt at complete resection were prospectively entered in a study whose aim was to determine the prognostic significance of a hypodiploidy or a multiploidy pattern of tumour cell DNA content and a high immunohistochemical reactivity of a 
Ploidy status predicts disease-free intervals and short-term survival of numerous solid tumours (Friedlander et al., 1984; Barlogie et al., 1983) . In lung cancer, the prognostic value of ploidy is controversial. The effect of ploidy status on patient outcome has been investigated particularly in non-small-cell lung cancers (NSCLCs), a group of different histologies including squamous cell carcinoma (SQC), adenocarcinoma and large-cell carcinoma (LCC). Although authors from different laboratories have suggested that patients presenting an aneuploid tumour have a shorter survival than patients presenting a nearly diploid tumour (Blondal et al., 1981; Volm et al., 1985; Zimmerman et al., 1987; Salvati et al., 1988; Dazzi et al., 1990) , others did not find such a difference (Bunn et al., 1983; Cibas et al., 1989; Cheon et al., 1993) . It is noteworthy that aneuploidy defines a heterogeneous group of tumours differing by their patterns of DNA histograms, namely: hyperdiploidy, hypodiploidy and multiploidy (Barlogie et al., 1980) . In a previously published work we determined ploidy status using static computer-assisted cytometry in surgically resected NSCLC and we found that hypodiploidy and multiploidy are detectable abnormalities of DNA content (Simony et al., 1990) . As other authors studying multiple myeloma (Smith et al., 1986) or breast cancer (Coulson et al., 1984) demonstrated that these particular DNA histograms characterise patients suffering from malignancies with very aggressive clinical behaviour, we hypothesised that the prognostic significance of aneuploidy might be related to hypodiploidy or multiploidy instead of whole aneuploid group. In the same above-mentioned study we analysed tumour growth fraction by means of computer-assisted image processor measurements of the immunohistochemical reactivity of Ki-67, a nuclear antigen expressed throughout the cell cycle (Gerdes et al., 1984) . The Ki-67 immunostaining was significantly higher in hypodiploid and multiploid NSCLC (Simony et al., 1990) . Both Ki-67 growth fraction and ploidy were independent of stage of the disease. Thus, ploidy and growth fraction in surgically resected NSCLC are putative prognostic variables.
The aim of the present prospective study was to determine: (1) any relationship between ploidy, Ki-67 immunostaining, histology and disease stage at time of surgery; (2) the prognostic significance of hypodiploidy and multiploidy; and (3) the relationship between survival and both computergenerated and visually determined Ki-67 immunohistochemical reactivity.
Materials and methods

Patients
One hundred and thirty-seven previously untreated lung cancer patients referred to both Montpellier University Hospital and the Thoracic Surgery Unit of Toulon Hospital between April 1987 and January 1994 were prospectively Correspondence: J-L Pujol Received 25 January 1996; revised 17 April 1996; accepted 24 April entered in the study (Table I ). All lung tumours were analysed according to the latest WHO classification (WHO, 1982) by light microscopy following haematoxylin-eosin staining of surgical specimens. Degree of differentiation was defined as previously published (Simony et al., 1990) . Among them were 123 non-small-cell lung cancers, 10 small-cell lung cancers and four carcinoid tumours. The main reason for primary surgery in the nine SCLC was the lack of available histology before surgical procedure. In our institution operable SCLC patients usually represent less than 5% of the entire SCLC population. Performance status (PS) was estimated according to the Eastern Cooperative Oncology Group (ECOG). Staging was carried out by exhaustive procedure (Table I) according to the fourth edition of the UICC TNM classification (Sobin et al., 1987) and the Mountain's stage grouping (Mountain, 1986) . For all patients staging procedure included clinical examination, standard chest radiography, computed tomographic (CT) scan of chest and upper abdomen, fibreoptic bronchoscopy, liver sonography and bone scanning. Brain CT scan was done only if clinically required. All patients presented a respiratory function compatible with surgical resection.
Surgery
A thoractomy was scheduled in an attempt at curative resection and mediastinal lymph node dissection. All lymph nodes were carefully identified according to the American Thoracic Society map of regional pulmonary nodes (Tisi et al., 1982 Computer-assisted image analysis was performed in order to quantitate the immunoperoxidase reaction (Bacus et al., 1987) . The immunostaining quantitative analysis was done by means of a computer-assisted image processor (Opfermann et al., 1987) Cell DNA content analysis Tissue preparation A cytological print from each specimen was air dried. Slides were fixed in formaldehyde-alcohol solution for 10 min then washed three times in alcohol and stained by the pararosaline Feulgen-Schiff technique (Kenji, 1971) .
Computer-assisted cytometry The stoichiometric reaction wsa analysed using the computer-assisted image processor (Systeme d'analyse microphotometrique a' balayage automatique; TITN). For each specimen, cell DNA content analysis was carried out on 300 randomly selected malignant cells. The nuclear DNA values were computerised in order to produce histograms. The cell DNA content was expressed in c-units with 2c representing the mean value of normal diploid control cells (normal hepatic tissue). Ploidy was determined for each specimen using DNA index which represents the ratio of the cell DNA content of tumour GO/, cells to the diploid Go/, peak (2c). Thus, a DNA index equal to 1 defined near diploid tumours. not vary significantly according to the computer-generated quantitative analysis (index of stained nuclear surface and integrated optical density; Figure 5 ). Conversely, there was a relationship between survival and the visually assessed Ki-67 growth fraction inasmuch as the higher the class of staining, the worse the median survival became but this effect did not reach statistical significance (log-rank, P=0.3; Figure 6 ).
Survival did not differ significantly when patients with a normal DNA index were compared with patients with an abnormal DNA index (respective median survival: 32 and 35 months; log-rank, P = 0.37; Wilcoxon, P = 0.44). Patients with a hypodiploid tumour had a shorter survival than patients with other DNA histogram patterns but, owing to the low frequency of hypodiploidy, this difference did not reach statistical significance (Figure 7) . A multiploidy or a hyperdiploidy had no effect on prognosis. Bengtsson, 1981; Volm et al., 1985; Abe et al., 1985; Zimmerman et al., 1987; Salvati et al., 1988; Dazzi et al., 1990) , whereas others failed to demonstrate this relationship (Bunn et al., 1983; Cibas et al., 1989; Cheon et al., 1993 
